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A GLA8S4>OLYMER COMPOSITE ELECTROLYTE 
AND A METHOD OP PAEPARINQ THE SAME 

Cms_RBFERBNeE TO RELATED APPUCATIOW 

s TNb application is barad en ^plieation(«) Ho(a). 97^23876 ftod in the 

Korean industrial Property Offioe on Jura 10. 1097. ih» eoniem of which is 
inooiporatod hereinto by rafersnoe. 

BACKOROUND OF THE iNVEWTlOM 
ID (■) PtoMoftfMinvwitfen 

This invention retetes to a solid Meetrailyt» and, moi« partioularly, to a 
giass-polymer oompoarte etoetrolyta wMch has a r»ia«veiy high meehanteal 
flexTbOay. Ion condueiivity and stabOHy for fithium Iwtteriea. 
(b) DaaeripttonorvwRalatadArt 

iS UthlUfntotiieRshlestinatalandhBaBh^aiaelraneeaiitffty. 

ThereCam, PtMum can be used to praduee a oell having a largie cunvnt capacity 
per unit of mass and Woh voHsoe. However, a Ifihfum battery haa a problem in 
a staWlfty because of macArity between the lithium metal and a liquid 
electrolyte. To eveiceme this pmMam, a Otttium ion batteiyuainga material 

30 eUowinsinUmBlaBon and delnterealailon of Hthlvm ions for en anode has bean 
developed. And a iilhiinn polymer baltvy, which uses a solid pOyiner 
tfeetralyie insiead of Ihe nquid eieeiretyte, has been developed. But the soU 
polyiner aleefrolyla. aueh as paly(e{hylBna oxida) and poly(prDpytene oxide), 
have enaiativeiy low ion oonducthfHy. The solid alactnlyw is sesiiy crystallizad 
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at 70 - ao t . Ite ten conducHvity decrea^ stddpiy. 

A slafiB efectror^rte « ona of sofid elrctroiyteft fer the liMum battery, tt 
» dlfficuK to handle bocatise of Rs glass phasa. it fiable to craok in 
ctWfBingAJisctiargIng, [t can be appj'iad to only a non-rochargeabla Ifthium 
5 battery and not be applied to a rechargeable fthfum batteiy. 

In reoenf yaara, to ovarcome these pioblams of the polymer eledrotyte 
and the oiaaa electrolyle, a glasfi-polymer oompoaitB electmlyto conaiatFng of 
BaSi-U75-UI end poly(ethylene oxWahUWCFjSCJi)* has been proposed 
(JaepMI Cho end Meifhi Uu, Gaojigia Institute or Technology, ^eotroehfmha 
10 Acfa, Vol. 42. No. 10, pp 1461-1488. 1997), Butthegtaas-polymercompoate 
elCCtrt^ has a drawback in that the g<as« electrolyie and po^er electrolyte 
react each other Furthermoie, HjO moleculee In the polymer electrolyte 
reacts with the glass electralyte. AmethodofprepanneBiS^lsvoryeamplm, 
Pure B283 la <smcM Id prepana. B& has a very low ^lability under Oxygen gas 
15 atmoephere. 

SUMMARY OF THE INVEWTrOW 
It ia an object of the preaent Invention to provide a gfass-poJymer 
composite eleetrofyte. which can be appfed to rechargeable ttthkim batteries as 
weD as non-rachargeabie «haw> battaries. Is eaay ia handle< has a reiatfvely 
w high mechanteal nexMlKy and ion conducthrity. and ahowa no stda-raaciion of a 
glasa electTDlyte and a polymer elactrolyte. 

in orttar to acNave this object and otheni. the Invention provides a 
glBsa^dymer composHa electrolyte having a glads eledrolyte which incliidee at 
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leasi one IHhium compound and at least one compound seiected ftom B,0», 

Pjfifc SiS, or OaQi, and a polymer elegtrolyte. 

AlDo. ttie present invention piowides a method of pnaparlno a glass- 

<>olyiner eomposllB ^edrelyie. wtiich comprises the steps of heatino a mixtuie 

of 8t least one FJthium compound end at iaast one compound sdedad ham 
^ P»S». SiS, or GeS, at 700 « 800 V, femiing a 0tas» electmlytB of giaaey 
phase by ooolins the mbrtura, mixing ifw gla«s elaetioi|rteend a polymer 
etectroljrte to pioduoe e eemposNa electrolyte, end shaping by compfessing the 
oompoalte electrolyte et 80 •'-I to r. 

BRIEF DESCRIPTIO N OF THE PftAIWlMft 
A more oompletD eppredation of the mvention, and many of the 
attendant advantages thereof, will be readily eppeient ea the seme beoomes 
better understood by refarenee to ihe tbikmlng deutiied desoilptlon when 
•wwldefod in corfunenen wHh the eecempanyino diawinge, wherein: 

F?o. 1 w graph showing the Ion eondudivaies oTglee^pelymer 
oompoeiloeleclrolylas eccording toembodimenls of Hie present Invention; 

Fig 2. is e graph shewing a Witum Ion transfeienois number of a gtaas. 
polymer eompasHa eiectrotyte according to embodiments of the present 
invention: 

Fig 3. Is a graph showing an interfMot atabllHy between a glass- 
potymer eomposte eieebeiyte accortf big to embodimeMs of the pieaent 
bwentlon and U,C« at 70 C; and 
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Fig 4. a gwn «how(ng charg^/discharoe curves of a ceii with a 
gtasH>oiymer oomposte •isctroiyie according to an embfxtimem of the presant 
invention. 

DETAfLEP DESCRiPHON OF THE PREFERRED EWBODfMENTS 

5 The fimt aspect of tte praadrtt invention to a glass-pol/mer cdmposife 

Alactrolyte having a giaaa oteetroiytB which Indudea at toeM one lithium 
oompouFKl and at least om compound aaleetad from ftd. P^^, SIS, or GaSz, 
and a polymer ebciiolyte. 

OeSa ie the moat pieferable compound as one elrnient of the gteaa- 
10 polymer composite electrolyte. Prefer^trfy, the Itthlum compound Js at least 
one element selected from LbS^LN.lj^.U^^^ Pmferebly.the 
glass electroiyto 19 GeSrLitS-UI. Preforably, the motar ratio of the Ge& : 
LiaS : Ul in the GeSr-US-UI is 0.3-0.45 : 0.1 -0,3 : 0-0,25, Preferably, the 
pofymer eteotrolyte fridudee e lithium salt and at jaaat one polymer eeleded 
IS tram po|y(emytane oxide). potyOropylene Qxlde)» poiy(v]nyiidono fluoride) or 
p6ly<ecryloniMle). PrefiBr^, the lithium salt la at toast one compound 
selected from LiCiO*. UCF^SO, UAsF,, UPF.. UN(CF.SOs)a. LiBr or lilhkim 
acetate. 

Prefarafoly, the vokime ratio of the g[to$s elecirolyte:po(ymer electrolyte 
20 !niheglase-poiyinercoinpo8itaalaeti^n75:25^ When the polymer 
etectrolyte Is mm tnan 25 vol%» the ion oonducMvlty of the glee$.polynier 
oompostte eiedfolyta becomee lower. 

The second aspect of the present invention Is a method of prepariry a 
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glass-polymer ampoAfia deetrolyta, wfiieh oompiteds ihe steps of heaSng 0 
mixiuie of aft toast one lithium compound and at least one oompeund selected 
fnm BtO^ PA, SiS» or GeSi at 700 - 900 t. forming s glass electrolyte of 
glassy phue by Dooflngttie mixture, mbdng the gtaas etectrolyt© end a polymer 
5 etee*fOlyte to prnduoee composite e»ectrcJ^ 
coffipoeite eladioiyte at 60 ^ 110 1:. 

Pretorat>(y. the heating st^> Is carried out under vaojum, nHregen gee 
or noble gas such as aigon. Prefisrobly. the gleaa electmlyte used In the 
mixing step Is powder ItjeprsfcraWe that the shaping step Is carried out 
10 at 70 - 90 t for 1-3 hr. The time of the shaping step can be chared 
depend on the <|uantliy of the oomposiie eleotrolyte. 

Also, Ihe present invention provides a battery using itie glass-polymer 
eempeslteeleotrDlyie. Freierat)iy. the battafy is a Kthium ion battery. T?» 
toauwy can uee a graphite or an amoiphous owbon for an anode material and 
15 LiM*taO», ucoO» Of other lithium metal oxide compound fbr a oathede mateifai. 
Aeeording to the conventional method of preparing e llthftim ion tuttmy. those 
eWUed In theertcen make a lithhim km baiiefy uskig the sia«»^lymer 
compesite eieetrelyta of the preaeni invention. 
Exemplei 

Appreprtata amounts ergemmnium (99.99%, E8R Co. LW.) and eulfur 
(09.99%. AlfB Co. Ud.) wsfie mhed and the mbdiira was then trenstoned to e 
eWcatufce. The tube was vacuumed and balced at 900 r ftr 12 his, ■n»n, 
the lube was cooled in air and glassy GeS, was Obtained. TheGeSjS.Tg. Ul 
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(98,99%. ANIa Co. Lid.) 1.30 and us (99.9%. Carae Co. Ltd.) 9g wMi« mbrad. 
The rrtxtuni was iMiirtenwl to a quarto tube. The quarti tube was teked at 
aOO t for IS mfns under vacuum and cooled in a liquid nKrogen. A giaes 
etectroiyt* Of 0.45QoSr«.3U,s-0.25LH wa« obtained. 

A polymer eleetrelyte was praparad by dry ban milling poly(athylene 
oxide) {PEO] and UN(CF»SQ^intheraiiQofe;f. 

The prepared glass eteeboiyte and polynwr ei^lyte vmB mixed In 
the volums latia of 93:7. The mixtur* wea put in a die having a diameter of 13 
■B and shoped by compreaslng sraduaDy in (ha prsBaur« of 1-3 ton/of at 60 t 
for 2 h«. A gfaM^jOlyiner eomposile iBiftetrvlyteMinsistina of 

63vol%[0.45GeS^.3lj^.2SIJI] and 7vol%IPECWJN(CF^O,W Was obtained. 
Exanvle2 

A glasB ale^iyta was prepared according to Example 1 . 
A pi^ymer elsetrolyte was prepared aoctwding to Example i . 

The prepared glaw ofectrolyte and polymer oiaeirolyta were mixed In 
the volume r^tio Of 87:13. The mixture ww put in a die having a diameter of 

13 BB and shaped by eomprnwingBrBdualV In tha pressure of 1^3 ton/of at 

80tfbr2hrs. A glase-polymer composite eleebplyteeonslWng of 

87tof%lp.45GeS,0.3U,W).25LJnand 13vol%[Pe<WJN(CF^cyj was 
20 oUaihed. 

Examples 

A glass eleetrolyie was prepared aeeoixlJng to Example 1, 
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A pdtymer dtoetrolyte was prepared aocording to Exernpla 1 . 

Thd pmpQied glaM electrolyte and pofymer etecbro^ wer« mbcad in 
the volume ntio of 7525. The mbetum vvas put in a die having a diameter of 
13 D and shaped by compfBssfng gradually In the pressure of 1-^9 ton/c^ at 
5 80 C for 2 hr9. A gtaaa-polymer composite aleetrelyfee oonsieting of 
76vol%[0.45Ga$a4,3Lb9^.25Lil] and 25voP>({PEa.UN(CPsSO^)3] was 
obteined. 

Example 4 

Borao hydro)dde was melted by baking at 1500 r for4-6hrs. B,0, 
to wafi prepared by quenching it. The BaO» 4.3fl. Ul (99.99%, Alb Co, Ltt) 1.3fl 
and UO (99«9%, Cerec Co. Ltd.) 4.59 wwe mbced. The mhrture was 
iranslBrrBd to ■ c^tartz tube. The quartz lube waa baked at BOO r for 15 mins 
under vaoutim end cooM in e Kquid nitrogen. A glasa etecbDlyte of OMBiO^ 
0.3LtaCMi.25UI was obtained. 
IS A porymer eloctiolyte was prepared by dry ball milling PEO and 

LINCCFdSOsH m the ratio of 8:1. 

The prepmd glass electn>iyte end polymer etecbolyte wem mixed \n 
volume the ratio of 87:13. The mbduie was put In a die having a diameter of 
13 SB and shs^ by oompressing gradually in the pr«aaure of 1-3 tor^<^ at 
20 80 1: for 2 hrs. A gla8S*poVmar composite elBctrolyte eonaisting ef 
87vQf%ID^SBaO3-0.3Li»O-0JSUI] and 13vol%(PE(Wjl^CF»SOt)il w«8 
obteined. 

7 
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Exampla 5 

P^Ss e,6». Ul (99.99%, AMa Co. Lid.) 2^9 and LbS {99.9%, Cerac Co. 
Ltd.) 1g ware mixed. The mixture was transfetred to a quartz tuba. Tha 
quartz tul» was bakad at 8D0 C for 15 mina under vaeaium and cooled in a 
5 liquid nftrngen. A9]aaaaJeclroly(aof0.45P«&r0.3Ll2S^mn waaobtern^^ 

A polymar alectrolyla waa prepared Iv dry ball milllnfl PEO and 
UN{pFsSQs)9 in tha ratio of 8:1 . 

Tn© prapami glass ©bctrolyla and pdymara^ecfbolylc ware mixad in 
tha volume faitio of 87:13. The mixtufa was put in a die havmg s disnnetar of 
10 13 OS and shaped by coniprB88bf>g gradually b the prMOUra of 1-3 ton/crf at 
80 r: fdr 2hm. A glaaa-porymar compoarte elOGboiyte conalfiting of 

87vol%{0-45PaSrfl-3U«S^;!5UI] and 13vol%IPEO'LrN(CF3S<WjJwBa Obtained. 
Example Q 

Silicon and sulfur were mixed the molar ratio of 1 :2. The mbeture 
15 waa leaded at 900 C for 1 waak rn a quarta: tuba under vacuum. SjS, waa 
obtained by bmaking the quartz tuba. 

SiSt 4.7g, Ul (99.99%, Alfa Co. Ltd,) 1.^ and Lis8 (99.9%. Cerac Co* 
Lid.) 3.7e were mtoad. The mixture waatranafened to a quarte tuba. The 
qu^ tube waa baked at 800 r for 15 mina under vacuum and oo^ in a 
20 HquidnKragen. Agte5»etectrelytaof0.4SS|Sa-0.3US-0jWLJ wasobt^ 
A polymar elootiolyte was prepared by dry tiall mHUng PEO and 
UNCCFsSO^h in the ratio of 8:1 . 

8 
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The prepared glass electrolyte and polymer electrolyte were mbted m 
the vQlume retto of 87:1 3. The mb^re was put In e die having a diameter of 
13 IB and shaped by compressing gradually In the pressure of 1^3 ton/ctf at 
80 r for 2 hrs. A glase-polymer oompoeiie eleetrolyte oonslsfting or 
5 a7vol%[0.45S]ST-0.^L1»S-(^JS5U]] and l3vQl%(PE0-UN(CFiSQa>:t] was obtained. 

Comparative Exennpia i 

Ge&5.7o, Ul (99.99%, Alfe Ca Ltd.) legend US (99^%. Cemc Co. 
Ltd.) 3g were mikttd. The mbdure was traraferrecl to a quartz tube. The 
quarti tube was baked at 300 t: foriamineundervaotiumandeoeaedina 
10 liquid nitfogett. A glaes electrolyte of 0.45OeS>4.3U?S4,29UI was obtained. 

Comparative Exmnplo 2 

A polymer electrolyte waa prepared by dry ball milling PEO and 

UN(CF)SQi)2 in the ratio of 8:1 . 
ComparaHvB Example 3 
1^ Boron 0.76g and sulfur (99.99%, AMa Co. Ltd.) 3.24g were mfaeed and 

the mixture was then tramffBrred to a oailion-ooatBd eflica tube. The tube waa 

vacuumed and sealed. The tube wee baked et 900 r for12hrs. The tube 

was cooled in air. Glassy BiSs was obtained. Bi8aS.3g, Ul (99.99% »A]ta Co. 

Ltd.) 3.3g and UtS (^.8%, Cerao Co. Ltd.) 1 .4g were mixed. The nMure was 
20 transferr^tp a quartz tube. ThequartztubewasbakedatfiOO t: fer15m1ne 

under vacuum and eooied in e liquid nftrogen. A glass eieetrMyte of 0.45BiSr 

0 JLbS-0.25Ltl WBS obtained. 

9 
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A polymer atoetrolyto was prepared by diy ban ma&ig »nd 
UN(CF,S0a)2 »n the ratio of 8:1 . 

The pfBparecf gfus etedrelyte and po(ym«r etectrolyie wera mbtad in 
ihe volume ratio of 87.13. ThembcturewasputinadJehwJogadiwnetBrof 
5 13 u and shaped by eempreaging gradual)/ In the pieemire of 1-3 ranfal at 
80t:far2hf». A0Jawi»ljffrwrcQmpoijte©tet<roiyt8eoma^ 
«7voJ%|p.46B,&^.3US^i6UJJ and 13vo|%[PEC>UN(CF,SC^W waa oMalned. 
* Preparafion of a flthfum ion battery K 

UMn»0« was pieparad by baking UNO» and iMnQ» at aoo t: tor 30 hre. 
10 A caihode material waa made oPUMneO,. the gtat^iwlymereo^ 

eieciiolyte of Example 2 and acetylene oarbon black in the weight raDo of 
50:40:10. 

An enod© malwW WW made 0^ a pebttfaum c«*e and thogteM- 
polyrtier composRe etectipiyle of Example 2 In the weight ratio of 60:40. 

15 weight ratio ofthaUMnK)* and the peln>teumeel(e was 1:2. 

The powdered cattwds matertal and powdeied anode material were 
disperaed beneath and en the gtowa^iymer eomposlie etadralyte of Example 
2 and shaped by eompnessing at 90 1;. 

A llthMii ion colh can was piepared by eandwidifng the Biass-^lyrTier 
» ***"P<»«te electrolyte between a composltaLlMn/S^alBcti^ 

caibpneiBctiDde. Thethicknassofthacoineell was 150 -200 m and Ka 
open cenvoKags before befing charging at 70 t: was 0.1V, THeoeilwas 
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cycled betvv&en 2.5V and 4.SV (Fig. 4). The initial capaeiiy was Z36C and a 
capacity Dfter 10 cycles of diarging/dfSdiarging was 1.870. 

The electrolyte ion conductMties of Example 1, Example 2, Example 3. 
Comparative Exam^te 1 and Comparativa Example 2 were detemilned t»y the 
5 AC and DC measurementa method (Pig 1). Theionoonductivttyofthe 

Example 2 was 4.5 x I0^(cm. Q}*^ at loani ten^reture and 2 >: 10r^(cm. Q)*^ at 

Fig. 2 showe the llthtum bn Ir»n9ft9mnce numbers of Ihe 
electrolytes of Example 1» Emmple 2, Example 3, Comparative Sxample 1 and 

10 Comparative Example 2, As shown Fig. 2. the tu of Example 1 and Enmple 2 
at 80 r were abouil but the tu of Comparative Example 2 was 0.4. Therefore, 
these glass-polymer camposlfe electrolytes of Example 1 and Example 2 car) 
use about 100% of the total Othkim Ion m charglng/dlftcherBlng, but the 
efectrofyte or Comparative Example 2 can use about 40% of total lithium ion in 

15 chargingAflactwging. 

SInoe the pofynner eteetrolyle is eas8y cryetalllaed at 70-^ the Ion 
oondudMty and the Bthlum ion transfarence number bao o mes lower at 
70-60 t:. Howover, itie fliasa-polymer composite electrolyte of the present 
invention have a rdath^eiy high k)n conductivity at 70-801:. Thefefbre, It can 

20 be ussd for 8 long time at 70*^ t:. 

The cell of UCi^laae-polymer composite electrolyte eonsMing of 
83voj%tP.4eGeSi4)^U8-D.2SUQ aiKl 7Vol%PEO-LiN(CFiSC^ 

n 
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UC determined ai 70 t (Fig. 3,. jy,^ change of th, interfaciaf 
mfsianee b«hfveen LWS. and the gtoB^potymer eompostte electiolyte 
acooniingtoliniewMnogfigfbte. 'nierDfaw.lhechemfcat stability of thegha.. 
i polymer composite elaetiDiyts •nd Li«C. was gpod. 

ComparBfl to the glats etadrolyte. the gbms^lymer composita 
•teeHolKlB have • wWively hi&h paeWngdanally «iw»iha por«8 betw«n the 
gtesa partictes are l?lted with Bie potynwr. 

VWhile the present Invention has been de«:rit»<i m detail with mf»mrK^ 
« to the preferred enrtK>dlment,, those skilled in the art wBl appraeial. that 
various modifications and substitutions oan be made Hereto wfthout departing 
ihe spirft and acope Of the preseiu invention as sot fbfth In the app«^ 



damie. 



15 



12 
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MAC FoEio: 23QP78993 oocmnm ih 2665Q2 

WHAT 15 CLASIAED KS: 



I . A gl«ss^yin«r composite electrolyte comprising: 

a givui electrolytt Whidi indudes ii least one lithium compoMd and «t k>wt 
compound adacted fttjw tha group consiBtiqg of PjQ,, PjBa. SiS, an4 GaSj; sod 

a polymer electrolyte. 



one 



i. Tteslais^yna-oampotita elaetnlyteofclaim l th« compound is 

KiWiiiD compwmd i. at lent on« demon tdeoed fiom ti» gt«ip oowtoting of Li A 

4. The sla»^i3faier oomjmito clMn>lyl> of any one of elabnft 1 to 3 wfaet«in the 
gin etcctralyte it OeSj-LiaS'LiL 

IlleChSj, :LiaS : Lai»a3-o,45 :0.1-<»^ :0-0^. 

6. ThealaM.pol3«ef «Mnpo«teelec!trolytBof tty c«eof claima I to 5 wli^ the 
|»lyaier etceoolyi. ooopritt* . mWum •»lt«d it lent one potymtr Ml«tet fitnn the 
8n»p «»«!«bwof polK«thjrtae«WeXpoly^^ poWvinylideiie 
flwHtde) ind potyfaoyknitrile). 

iwt am oompouBd selected fiom the group contutliig of LiClO* UCPjSOb. IMaF^ 
LSF^ LiN(CF,SCy„ LiBr «id lithiDin 



IS 
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8- TIiegIftM-poIyin«rcompo«iteel«ctrolytcofaiiyducofd^ 1 to 7 wherein tht 
volume ratb afikc glass dccirolyte : polymer doctip]yte is 75:25-53.7. 

9. A battery fomted using a giats-polymer oompoaite dMrolyte of any one of 
daims 2 to 8. 

10. A method of preparing a glaas-polymer oompoi ite daetmlyte, ffae meiliod 
comprising the &te|a of: 

heating a mixture of at least one Ihhium oompound and at least one ooiopound 
sdcGied ffoin ifae group oooBistiiig of B^Pi, pjSj, SiSj and GeS^ at 700 - WC; 
fonning a glass electrolyte by oooUog the mimm; 

mixing the glass electrolyte and « polymer dectmlyte to pnvhice A eomposite 
elMmlyte; and 

shaping by oonapressitig the oompoaite dectrolyte at 60 lOO^C. 
11. OMthod of daim 10 wherein the oompound is GeSj. 

1^ The method vf dsim 10 or claim II whadn the glass dectrutyte is GeSrUjS- 
LIL 

13. The method of preparing a glass^lyiner composite dcctralyte crf'dwm 12 
wlieieiD the molar ratio of the GeS^ : : Lfl is 0.3^.45 : 0.1-0.3 : 0-0.25. 

14. A ^Baa^-palfym^ eottqxisite deetrolyte substSJitidly as described herein with 
i^eftrence toExempIea I to ti. 

A rottfiodofpreijaring a glass-polymer composite dectrol^ 
described herdn with iifercnoe to £9Uiiiplav I v>6. 



14 
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«. The gl«<^.palym« composite dact^lytaof any pne of dalms 1 to 7 wherein the 
volume mio of the gi^ electn>rytc : polymer electrolyte is 75:23-93.7, 

clftims ] to 8. 

10. A m«hod of prepanng a gtMi-polynier oomposice electrolyte the meihod 
comprising the ^tsps of: 

Wng a mixture of at least one Kthiu* compound and n one compound 
selecMKl fnmi the gr»ap wniistlng of BjOj. P,S^ SiS, and GcS, at 700 - 9O0'C; 
tbnnfag « gisss tiearotyte by moSng fht mixture; 

mixing Ihasl.., eJectolyte tt,d a polynier elearaiyw «, p,«iace a composite 
electrolyte; and 

shaping by compnejsing the composite elecBiQlyte at 60- I10»C. 

1 1. Themethotf of claim lo wJwrdnthe oompaund is GeS,. 

12. T?ieo,ethodofcWm lOorcIaim 11 wherein the glass electrojyte is OeS,-Li.S. 

13. The method of prepsring a 8»«».p0lymer composite elecoolyte of claim 12 
i^ereia the moto ratio of the G«S, : U,S : Lil i, 0.3-O.4S : 0.1-0.3 : 0^0.25. 

14. A glMs-polymer composhe eleetiolyto substantially as described herein with 
nttrmoe to Examples I to 6. 

15. A meihodof preparing . gliB^poJymer composite eleotrolyte subnactlally u 
described hervtn with reference to ExMiples 1 to 6. 
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